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Maskless Nano-fabrication by using both Nanoscratch and HF Wet Etching Technique

S. W. Youn(Precision Mecha. Eng. Dept. PNU), J.W. Lee, C.G. Kang(School of Mecha. Eng., PNU)

ABSTRACT

This study describes a new maskless nano-fabrication technique of Pyrex 7740 glass using the combination of

nanomachining by nano-indenter XP and HF wet etching. First, the surface of a Pyrex 7740 glass specimen was machined by
using the nano-machining system, which utilizes the mechanism of the nano-indenter XP. Next, the specimen was etched by

HF solution. After the etching process, the convex structure or deeper hole is made because of masking or promotion eftect of

the affected layer generated by nano-machining. On the basis of this interesting fact, some sample structures were fabricated.

Key Words : Nanoscratch(1 3= 2= 3 2| %]), Masking Effect (217} v} 3 & 7)), HF etching (HF 21 Z}),

Nano-Indenter XP (W} =1 <HE] XP)
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Fig. 3 Vertical section protile of 7 grooves, which were

measured by contact mode AFM

(a) V-groove patterns machined under the normal load of
SmN (patlern pltch lum)

(b) V-groove patterns machined under the normal load of
5mN (pattern pitch 600nm)

Fig. 4 Samples of V-groove patterns machined by constant
load scratch (CLS)
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(b)

Cross section of groove patterns of 1pum pitch
machined under the normal load of ImN

Fig. 5. Section profile of sample groove patterns machined
under the different normal load and pitch.
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(b) Grooves after 10wt.% HF etching for 20 minutes

Fig. 6 Shape variation of the machined grooves on Pyrex
glass 7740 surface after 5 wt.% HF wet etching.
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Fig. 7. Section profile change of grooves machined under
the normal load of 5SmN before and after 5 wt.% HF

wet etching.
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(a) AFM image of groove patterns of 5um pitch
machined under the normal load condition of SmN

(b) AFM image of grooves after 10 wt.% HF etching for
20 minutes

Fig. 9 Shape variation of the machined grooves on pyrex
glass 7740 surface after 10 wt.% HF wet etching.

(a) Grooves of 5 um pitch on Pyrex glass
Machined under the normal load of 5mN
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Fig. 10 Section profile change of grooves machined under
the normal load of 5mN before and after 10 wt.%
HF wet etching.

Wl G HE BAlz

9l ko /1#}*%‘5
@7 Aon), F3 = o4

Aol A

4. 2E

Nanoindenter® XP 2] =3 @z 47 HF 47}
leg WEstd AEAEE Asdnt. AT
o) M3lo] wE aZBe Z 9@ Folo wWiE A
%7&12__@_ ZA].O}.OA 0131 L}L__ | Hi] ] 9]'5 01
Pyrex 7740 X o) A E 7tEd A S0) HF 2o
Mt 2zt vlazmas FEE arsLo o o
deleh. zely 2zl A E JddEH "
o] FE(50~100) nm At} BALE HE K
A

:’l.

631

zAel 4 Aojo] B

AFE o A4l shun

a.

. Lu. C.J. and Bogy, D.B.,

75, A9, ol%4 $4Y, U=dza
2a39 7T LT TIA, A

A, A3 2, pp.15~22, 2003.

Association S.1., "International Technology Roadmap

for Semiconductors (ITRS)," http://public.itrs.net/

Files/20011TRS/Home.htm, 2001.

M AW A 2 AE, “Nanoprobe $87|% &
Fr dn AL, A 208 A3 E, pp
14, 2003.

3 d, wbAF «F AU AR passivation E Si (100)
EA AFM & o] 88 Uxarje] A
of #d A @ EYSHA, A 1 A, 3 3,

pp. 370374, 1998.

Campell, P.M. and Snow, E.S., "Proximal probe-based
fabrication of Nanometer-scale devices," Proc. SPIE-
Intl. Soc. Optical Engr., 3975, pp. 943-948, 1999.

Lee, H.T., Oh, 1.S., Park, S.J., Park, K.H., Ha, J.S,,
Yoo. H.Y., Koo J.Y., "Nanometer-scale lithography on
H-passivated Si (100) by atomic force microscope in
air," J. Vac. Sci. Technol. A 15(3), pp. 1451 ~1454,
1997.
Morita, N.,
crystal silicon by using combination of nano-scale
machining and alkaline etching.," J. of the JSGE, Vol.
45, No. 6. pp. 275-278, 2001.

Chen, L.. Morita, N., and Ashida, K., "Maskless
pattern formation which used alkaline etching and

"Micro-fabrication technique of single

nano-scale cutting by using friction force microscope.,”
J. of JSPE 2000, Vol. 66, No. 11, 23~27, 2000.
Ashida, K., Morita, N., and Toshida, Y.,

nano-machining process using mechanism of a friction

"Study on

microscope,” JSME International Journal, Series C
2001. Vol. 44. No. 1, pp. 51~ 60, 2001.

"The effect of tip radius on
nano-indentation  hardness Int. 1. Solids
Structures. Vol. 32, No. 12, pp. 1759~1770, 1995.

tests,”



